Effects of high pressures of various gas mixtures on rat striatal dopamine detected in vivo by voltammetry.
This work was performed to study the effect of pressure of various gas breathing mixtures on dopaminergic activity in the striatum by in vivo differential pulse voltammetry using carbon multifiber electrodes chronically implanted in 23 freely moving rats. Compression (0.5 bar/min) in a helium-oxygen mixture induced an increase in striatal extracellular dopamine (DA) beginning at 10-20 bars and reaching 32% above precompression levels when arriving at 90 bars (n = 9). To demonstrate that this increase is dopaminergic, nine rats with right nigrostriatal pathway 6-hydroxydopamine lesions were compressed in the same conditions. In this case, the increase in DA did not occur in the right caudate nucleus but was recorded in the intact left caudate nucleus. To study the effects on DA increase of narcotic gases, which are known to reduce some high-pressure nervous syndrome symptoms, eight and six rats were compressed in helium-nitrogen-oxygen and hydrogen-helium-oxygen mixtures, respectively. They produced similar changes in striatal DA level in the same pressure range (23 and 20% increase, respectively, at the end of the compression). Consequently, the increase in striatal DA seems independent of the nature of the breathing mixture and seems related to the increase of pressure. The origin of this increase could be a pressure effect at the pre- or postsynaptic level.